SERVO WEITER 

FIELD OF THE INVENTION 
The present invention relates to a servo writer to write servo signals on 
5 a xinagnetic tape. 

BACKGROUND OP THE INVENTION 
Generally, a magnetic tape is widely used as the tape to record and keep 
information. A problem to make hi^ density of the magnetic tape exists in 

10 how to increase recording density of information per imit area. Therefore, for 
example, altliou^ making a width of a sin^e data track in which data is 
written as small as possible in a tape width direction, thereby making a 
number of data tracks more (improvement of Mne density), and a substantial 
iacrease of a recording capacity is intended, there exists a limit only relying on 

15 machine accuracy of running device of a magnetic tape because it becomes 
difScult for a reproduce head to completely trace the data tracks when 
reproducing recorded signals in case of making the width of the data tracks 
small in the tape width direction. 

On the other hand, in a recent high-density magnetic tape, a servo 

2D control mechanism has become to been built in, adding to a similar 
improvement of running device of a conventional magnetic tape. The servo 
control mechanism is designed to be able to completely trace data tracks on a 
magnetic tape by conti-oULog a record head and reproduce head for a runnixig 
magnetic tape. 

26 In order to utilize servo control, firstly write sei^o signals on a magnetic 

tape using it in advance. Then, control a write head and reproduce head of a 
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magnetic tape drive in positions of data tracks reoording data ^th 
'standardizing servo siffjate. Thus, high densily by making a widtib of a data 
track in a tape width direction becomes possible. 

Althou^ there exist various jformats as the servo signals, a system 
called a timing based servo recognizing a magnetic head position at a timing 
when pulses appear in read servo signals is known. 

In a m ag netic tape system using such Uie tiTnirfcgr based servo system, it 
is important to accurately write servo signals on .a magnetic tape. That is, the 
timing based servo assumes that the servo signals are accurately written, so 
unless fliey are written at an accurate tiTTilrig (interval), there exists a 
possihilily that track positions are TnigtaVftri with a magnetic tape drive. 

Therefore, in order to write the servo signals at an accurate timing, with 
running the magnetic tape at a constant accurate speed, a exclusive device 
called a servo writer vmting the servo signals with a fixed servo signal write 
head Chereinafter simply referred to as **write head'*) is used. 

Here, in order to run a magnetic tape, constant tension has to be given 
to the magnetic tape. Therefore, a servo writer keeps the magnetic tape 
tension constant feedback-controlling by a tension adjusting means, however 
operation for tension adjustment of the tension acQusting means gives the 
magnetic tape small vibration, thereby accuratdy writing the s^rvo signals 
being impeded. 

As a prior technical document described about such the tension 
adjusting means, for example, see PIGS. 4, 5, and the like in Japan paten laid 
open publication 2001-167493. 

The tension adjustment described above is generally thought to be 
better to detect tension deviation as soon as possible and to control a capstan 



and fhe like so as to early modify the tension, however in the case of a 
■ "^ magnetic tape the tape itself is an elastic body and expands, thereby the tape 
being imable to follow if early conlxolled over a certain d^ree. Ajccordingly, in 
a current tape, it is near a limit to accurately write the servo signals by early 
5 performing feedback controls 

In addition, although the magnetic tape vibration is due to the feedback 
control, an uiconvenien<7 occurs in some cases on the contrary if small 
deviation in the servo signals written on the magnetic tape occurs by early 
performing the feedback control of the tape tension. That is, in the magnetic 

10 tape drive» because in the case that data is recorded with a magnetic head 
being controlled as instructed by erroneously writt^ servo signals, the 
magnetic head operates also in reproducing data same as in recording data» 
notwithstanding eventually data tracks being formed bent, there exists no 
problem thanks to the data trades being able to be traced in reproducing. 

15 However, when the servo signals are written on the magnetic tape with a 
drastic timing error (change) which the magnetic head cannot follow, the 
magnetic head cannot always operate same in reproducing data and recording 
data and it causes an ofif-track (derailing of the reproduce head from a data 
track) 

20 

SUMMARY OP THE INVENTION 
An exemplary object of the present invention is, in a magnetic tape drive 
controlling magnetic head positions using servo signals, to provide a servo 
writer to write the servo signals^ which is not apt to cause a 
25 recording/reproducing error of data, in a magnetic tape. 

To realize the object, a servo writer of the invention writes servo signals 
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by a write head on a tape which is paid off from a pay-off red provided at an 
upstream side of the write head and is woimd on a winding reel provided at a 
downstream side of the write head, and is dbaract^ized by being equipped 
with a payin^-o£r side motor paying off the tape from the pay-off reel by 
rotating it; a winding side motor winding the tape on the winding reel by 
rotating it; a first capstan roller aixd second capstan roller, which are 
respectively provided at the npstream side and downstream side of the write 
head, running the tape by rotating the capstan rollers in a state that the tape 
is pinched between respective pinch rollers and the capstan rollers; a tension 
detecting means provided between the first capstan roller and second capstan 
roller, and detecting tension of the running tape; and a capstan roller control 
unit controlling a rotation speed of the first capstan roller and second capstan 
roller so as to keep , the tension constant detected by the tension detecting 
means, wherein the capstan roller control unit has a low pass filter 
attenuating high firefjuency components of tension signals detected by the 
tension detecting means. 

Such the servo writer passes the tension signals detected by the tension 
detecting means through the low pass -filer, thereby attenuating the high 
frequency components. Then, based on signals after the high frequency 
components being attenuated, the servo writer controls the first/second 
capstan rollers to keep the tape tension constant. Therefore, variations of the 
tape tension becomes only moderate ones not more than a certain frequency^ 
and distortion (a change and/or deviation of a tixoting) of the servo signals 
written on the tape by the write head also becomes moderate. Accordingly, 
when recording data in the tape drive» movement of the magnetic head can 
follow the distortion of the servo signals, thereby data tracks being formed 



corresponding to it In addition^ in reproducing data same as in recording, the 
magnetic head is controlled corresponding to the distortion of the servo 
signals. That is, in recording^prodadng of magnetic tape data, there 
practically exists no inflnence^ thereby reoording;^pzx>dncmg errors 
attributaLle to writing errors being able to be prevented* Meanwhile, a 
tension signal is a signal meaning tensioxi, and as measurement values, 
various ones such as a carrent, voltage, and pressure values may be used. 

In the servo writer, the tension detecting means can be composed so 
that the magnetic tape tension is detected by a negative pressure in a vacuum 
chamber by pulling the tape in it. 

Moreover, in the servo writer, a cutofif frequency of the low pass filer is 
desirable to be lower than a response frequency by which a head in the tape 
drive, in which the tape is used, is driven corresponding to servo signals* For 
e:s;ainple, the cutofif frequency of the low pass filer is preferable to be adjusted 
not less than 100 H2 and not more than 150 E[z. 

According to such the constitution, a head of the tape drive can follow 
the servo sigaals and when recording/reproducing data in the tape drive, 
errors due to the distortion of the servo signals can be prevented. 

BRIEF DESCRIPnON OF THE DRAWINGS 
FIG. 1 is a configuration drawing conceptually showing a seivo writer 

related to the invention. 

PIG. 2 is a functional blodt diagram of a first capstan roller control unit 
FIG. 3 is a drawing of servo signals and a data track on a magnetic tape. 
FIGS. 4A is a graph showing a measurement result of a PES related to 

the invention and FIG. 4B is another graph showing a measurement result of 



the PES whexL a low pass filter is remoyed. 

DESCREPnON OF THE PBEPEKKBD EMBODIMENTS 
Hereinafter, one of embodiments of the present invention will be 
5 described in detail, referring to drawings as needed. 

As shown in FIG. 1^ a s^rvo writer 10 is equipment to pay off a magnetic 
tape MT fi:^m a pay-oflFreel 12 provided at an upstream side of a write head 30, 
guide a running direction of the magnetic tape MT by max^ guide rollers 19, 
and wind the tape MT on a winding reel 13 provided at a downstream side of 
10 the write head 30 after writing servo track signals (hereinafter referred to as 
servo signals) with tlie write head 30. 

At an upstream side of the write head 30 is provided a first capstan 
roUer 21 and at a dowxxstreaxn side is provided a second capstan roller 22, 
Between the first capstan roller 21 and write head 30 is provided a first 
15 tension detecting device 40 adjusting t^ision of the magnetic tape MT« The 
first tension detecting device 40 corresponds to a tension detecting means in 
claims of the invention. In addition^ the first capstan roUer 21 corresponds to a 
first capstan roller and the second caj^stan roller 22 corresponds to a second 
capstan roller in claims of the invention, 
20 At a downstream side of the second capstan roller 22 are in turn 

provided an inspection head 31, a second tension detecting device 50 adjusting 
the tension of the magnetic tape MT, and a third capstan roller 23. 

The pay-off reel 12 is the reel of which circumference is wound by the 
magnetic tape MT on which the servo signals are not written* The pay-off reel 
25 12 pays off the tape MT by being rotated at a predetermined speed with a 
paying-offside servo motor (paying-offside motor) Ml. 
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The winding reel 13 is the reel to wind the tape MT, on which the servo 
signals have been written, on a drcomference. By being rotated at a 
predetermined speed with a winding side servo motor M2^ the winding reel 13 
winds the tape MT, on which the servo signals have been written, on the 
circumference. 

The first capstan roller 21 is rotationaUy driven by a first capstan motor 
M3. In addition, 1J>e first capstan roller 21 pinches the tape MT between a 
pinch roller 21a and itself,* and rolls with the pinch roller 21a each other. 
Accordingly, by rotating the first capstan roller 21 with the first capstan motor 
M3, the tape MT mns being pinched by the first capstan roller 21 and pinch 
roller 21a. 

The second/third capstan rollers 22 and 23 are, similarly to the first 
capstan roller 21, rotationally driven by a second capstan motor M4 and third 
capstan motor M5 and run the tape MT pinching it between pinch roUers 
22d/23a and their respective capstan rollers* 

'Hius, because the tape MT is pinched by tiie first/secondAhird capstan 
rollers 21, 22, and 23 and the pinch rollers 21a, 22a, and 23a, respective 
tension is separated between the pay-off reel 12 and first capstan roller 21, 
between the second capstan roller 22 and third capstan roller 23, and between 
the capstan roller 23 and winding reel 13. 

At an upstream of the first capstan roller 21, a tension detecting roller 
61 supported by a tension arm not shown in the drawing is provided. The tape 
MT between the pay-off reel 12 and first capstan roller 21 is detected by the 
tension detecting roller 61 and controlled at predetermined tension with a 
rotation speed of a paying-off side servo motor Ml being controlled by a 
paying-ofF side servo motor control unit 65. 



At a downstream of the third capstan roller 23, a tension detecting roller 
71 supported by a tension arm not shown in the drawing is provided. The tape 
MT betweeai the third capstan roller 23 and winding reel 13 is detected by the 
tension detecting roller 71 and controlled at predetermined tension with a 
rotation speed of a winding side servo motor M2 being controlled by a winding 
side servo motor control miit 75. 

A first capstan motor M3 is a spindle motor supporting a rotation shaft 
by an air pressure wi&out contact and eccentrioty (for example, no 
eccentridly even at a side pressiire of 3*5 kg£tan2, (34.3 kPa)), and rotationally 
drives the first capstan roller 21. The first capstan motor M3 is variably 
ccmtroUed in its rotation speed by a first capstan roller control unit 46. 
Meanwhile, the first capstan roller control unit 45 corresponds to a capstan 
roller control unit in daims of the invention. 

A second capstan motor M4 is a spindle motor supporting a rotation 
shaft by an air pressure witihout contact and eccentricity (for example, no 
eccentricity even at a side pressure of 3.5 l:gfi^cm2, (34.3 kPa)X dnd rotationally 
drives the second capstan roller 22 at a constant angular rate. 

A third capstan motor M5 is a spindle motor supporting a rotation shaft 
by an air pressure without contact and ecc^tricity (for esBmple, no 
eccentricity even at a side pressixre of 3*5 l:g£^cm2, (34«3 kPa)), and rotationally 
drives the third capstan roller 23. The third capstan motor M5 is variably 
controlled in its rotation speed by a third capstan roller control unit 55. 

The first tension detecting device 40 is provided between the first 
capstan roller 21 and write head 30. The first tension detecting device 40 is 
equipped wiiii a vacuum chamber 41 of a rectangular box with an opening 41a 
at an upper side, a discharge outlet 42 provided at a lowest portion of the 



vacaum chamber 41, a pressure gauge 43 provided on a lower side wall» and 
guide rollers 19 provided at both fiides of the opening 41a. 

In the vacuum chamb^ 41, air is sacked firom the discharge outlet 42 by 
a discharge pmnp not shown in the drawing. Being on the way transported to 
5 the write head 30 firom the first capstan roller 22, the magnetic tape MT is 
Slocked in the vacuiun chamber 41 by a predetemuned length fix>m the opening 
41a. Meanwhile, a lower end of the tape MT sucked in the chamber 41 is 
positioned higher than the pressure gauge 43. 

The pressure gauge 43 measures a space pressure under the tape MT in 

10 the chamber 41 and outputs the measured pressure signal (pressure signal Ps) 
to the first capstan roller controlling unit 45. 

Details of the first capstan roller controlling unit 46 will be described 
later and a basic function is firstly described. The first capstan roller control 
unit 45 monitors a pressure measured with the pressure gauge 43 and controls 

15 a speed of the first capstan roller 21 so that the pressure become constant. 
That is, when the tension of the tape MT increases, a position of lower end of 
the tape MT in the vacuum chamber 41 rises, thereby the pressure measured 
with the pressure gauge 43 being decreased and the speed of the first capstan 
roller 21 being increased so as to weaken the tension of the tape MT* On the 

20 contrary, when the tension of the tape MT decreases, the jMisition of lower end 
of the tape MT in the vacuiun chamber 41 is lowered, thereby the pressure 
measured with the pressure gauge 43 being increased. Therefore, the first 
capstan roUer controlling unit 46 decreases the speed of the first capstan roller 
21 so as to increase the tension of the tape MT« 

25 Thus, the tape MT between the first capstan roU^ 21 and second 

capstan roller 22 is controlled constant in tension. 
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A second t^ision detecrfiog device SO is composed same as the first 
" t^ision detecting device 40. The second tension detecting device 50 is provided 
between the inspection head 31 and third capstan roller 23* The detecting 
device 60 is equipped vn&. a vacaxun chamber 51 which is a rectangular bos: 
with an opening 51si» a discharge outlet 52 provided at a lowest portion of the 
vacuum chamber 51, a pressure gauge 53 provided at a downward side wall in 
the chamber 51^ and guide rollers 19 provided at both sides of the opening 51a* 

In the vacuum chamber 51, air is sucked jBrom the discharge outlet 52 by 
a discharge pump not shown in the drawixxg* Being on the way transported to 
the third capstan roller 23 &om the inspection head 31. the magnetic tape MT 
is sucked in the vacuum chamber 61 by a predetermined length from l^e 
opening 51a. Meanwhile, a lower end of titie tape MT sucked in the chamber 61 
is positioned higher than the pressure gauge 53. 

The pressure gauge 53 measures a space pressure under the tape MT in 
the chamber 51, and outputs the measured pressure signal to the third 
capstan roller controlling unit 56» 

The third capstan roller control , unit 55 monitors a pressure measured 
with the presstjre gauge 53 and controls a speed of the third capstan roller 23 
so that the pressure become constant. That is, when the tension of tiiie tape MT 
. increases, a position of lower end of the tape MT in the vacuum chamber 51 
rises, thereby the pressure measured witti the pressure gauge 53 being 
decreased and the speed of the third capstan roller 23 being decreased so as to 
weaken the tension of the tape MT. On the contrary, when the tension of the 
tape MT decreases, the position of lower end of the tape MT in tJie vacuum 
c^tiamber 51 is lowered, thereby tiie pressure measured with the pressure 
gauge 53 being increased. Therefore, the third capstan roller controlling unit 
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55 increafies the speed of the third capstan roller 23 so as to increase the 
tension of the tape MT. 

Thus, the tai>e MT between the second capstan roller 22 and third 
capstan roller 23 is controlled constant in tension. 

FIG. 2 is a fdnctional block diagram of Ihe first capstan roller 
controlling unit 45. As shown in FIG. 2, the roller controlling unit 45 has a 
reference voltage setting unit 45a» a low pass filter 4Sb, a speed deciding unit 
45c» and a first capstan roller driving unit 45d. Tbe reference voltage setting 
unit 45a sets a voltage value decided by set tension of the tape MT between the 
first capstan roller 21 and second capstan roller 22. The pressure signal Ps 
firom the pressure gauge 43 is input in the roller controlling unit 45, a 
difierence Dp for voltage» which is set by the reference voltage setting unit 4Sa^ 
is obtained, and the signal Ps is output in the low pass filter 45b. Meanwhile, a 
signal of the difference Dp corresponds to a tension signal in claims of the 
invention* 

ThB low pass filter 45b is the filter to largely attenxiate si^poials not less 
than a cut-off frequency. In a drive used for the tape MT, the cut-off fi^uency 
is set to be lower than a response fi^equency by which a head is driven in 
response to the servo signals* For example, it is desirable to set it a firequency 
&om 100 to 150 Hz. 

Meanwhile, the low pass filter 45b may be passed before obtaining the 
difference Dp so as to attenuate high frequency components of the pressure 
signal Ps. In the case, the pressure signal Ps coiresponds to the tension gign^l 
in daims of Uie invention. 

In response to a signal Dp* output jfrora the low pass filter 46b, the speed 
dedding miit 45c computes a speed to be modified from a rotation speed of the 
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present first capstan roller 21, decides tlie rotation speed instructing the first 
capstan roller 21, and outputs a si>eed signals of the capstan roller 21 into the 
first capstan roller dnving unit 45d. 

The speed signala? being input, the first capstan roller driving unit 45d 
outputs a drive signal Ds driving the capstan roller 21 into it in response to 
the signal £e?. 

The third capstan roller controlUng unit 65 is also composed same as the 
first capstan roller controlling unit 45. Meanwhile, it is arbitrary whether or 
not to provide the roller controlling unit 55 with a low pass filter. 

The inspection head 31 is a reproduce head reading servo signals 
written on the tape MT by the write head 30 and outputs read the servo 
signals into an inspection unit not shown in the drawing. 

The servo writer 10 thus described operates as follows. 

In. the servo writer 10, the tape MT paid off firom the pay-off reel 12 is> 
being guided with the guide rollers 19, run along a predetermined patil by 
rotation of the first to third capstan rollers 21, 22, and 23, and via recording of 
the sexvo signals by the write head 30 and reproducing of them by the 
inspection head 31, and the tape liilT is wound on the winding reel 13. 

Then, the tape MT is sucked in the vacuum chaniber 41 of the first 
tension detecting device 40 downstream the first capstan roller 21. The 
vacuum chamber 41 is discharged from the discharge outlet 42 and when tJie 
tension of the tape MT varies, a pressure of a space below the tape MT in tiie 
chamber 41 varies. The pressure gauge 43 measures a pressure of the space 
and outputs into the first capstan roller controlling unit 45. The roller 
controULag iimt 45, as shown in FIG. 2, obtains a difference between the input 
pressure signal Ps and set voltage by a reference voltage settmg unit 45a and a 
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signal Dp of the difiference is input in the low pass filter 45b. In the filter 45b, 
components not lees than a predetermined firequency, for example not less 
than 150 Hz^ are attenuated and only those less than 150 Hz remain. A signal 
Dp' in which high frequencies are cut off is input in the speed deciding unit 45c 
and the deciding unit 45c decides a rotation speed of the first capstan roller 21 
in response to the signal Dp*. A rotation speed decided with the deciding 
unit 45c is converted to electric power driving the capstan roller 21 and it is 
driven by a drive signal Ds, 

According to such the control^ the tape MT between the first capstan 
roller. 21 and second capstan roller 22 is controlled so that its tension is 
modified not more than a predetermined firequency, for example a variation 
not more than 150 Hz. Accordin^y, also in the tape MT sliding on the write 
head 30, a speed variation occurs a few in a longitudinal direction due to 
tension vibration not more than 150 Hz. In the write head 30, a pidse signal to 
write servo signals is input at a predetermined timing and a pattern of the 
servo s i gn al s is written on the tape MT, however due to the speed variation, 
the pattern is formed as signals with slight distortion in ttie longitudinal 
direction of the tape MT. 

For example, althotngh FIG. 3 is an example of simplified servo signals, 
in the case that speed variations exist in the tape MT, some servo signals S 
with a bottom-open reverse V-shape expand and contract in the longitudinal 
direction as shown in FIG. 8. 

Then, the servo signals are written with the write head 30 and the tape 
MT passing through the second capstan roller 22, in which written servo 
signals are read by the inspection head 31, is inspected by an inspection unit 
not shown in the drawing- Between the second capstai> roller 22 and third 
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capstan roller 23, the tension of the tape MT is controlled constant by the 
second tension detecting device 50, third capstan roller controlling unit 55, and 
control hy the third capstan roller 23, saioe as the control by the first tension 
detecting device 40, first capstan roller controlling unit 45, and control by the 
first capstan roller 21 

The tape MT which has finished the inspection of tiie servo signals S is 
wound on the winding reel 13. 

In the tape MT in which the servo signals S are thus written hy the 
servo writer 10, being used in a magnetic tape drive, a magnetic head within 
the magnetic tape drive is controlled based on "die servo signals S and a data 
track DT is formed as shown in FIG. 3 and data is reproduced from the data 
track DT* 

In the example shown in FIG* 3, running directions of the tape MT are 
lateral directions in FIG. 3 and a position of the magnetic head is judged by a 
timing when a servo signal reading head intersects a bottom open reverse 
V-ahape, that is, by time when a servo mgrnftl reading head intersects a length 
A in FIG. 3. And the servo signal reading head on the magnetic head is 
assumed to be controlled so as to intersect the length A in a bottom open 
V-shape pattern of the servo signals S. Then, for a hei^t intersected at the 
left pattern in FIG- 3 (up/down position in the drawing), when the right 
pattern is intersected in FIG. 3, it results in being intersected at a hi^er 
position. This is because in the right pattern a speed of the tape MT in writing 
becomes faster, thereby the pattern esepanding in lateral directions (running 
direction of the tape MT) and having a lengtii of A+^J at a height where tiie 
left pattern has a length of A. In the right pattern, a position with a length A 
becomes a higher position, and as a result that the magnetic head is controlled 
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in a high position, the data Ixack DT is also bendingly formed as shown in FIG. 
• 3'. 

On the other hand, also in reprodudng^ data, because the magnetic head 
is controlled same as in recording the data track DT, a reprodacLDg head on 
the magnetic head can be aocorately traced on the Irack DT. 

Thus, if distortion is produced in the servo signals S due to tension 
variation of the tape MT when they are recorded by the servo writer 10, 
tension variation of the seirvo writer 10 has a predetermined fireqaen^^ not 
more than a response frequenf^ which a magnetic head of a magnetic tape 
drive responses based on servo signals, for example a variation of not more 
than 150 Hz, whereby a data track can similarly be traced in data being 
recorded and reproduced with the magnetile tape drive* Therefore, if receiving 
an influence due to the distortion of the servo signals, recording/reproducing 
errors of data are not caused. 

Thus, the servo writer 10 of the invention enables servo signals which 
are not apt to cause the recording/reproducing errors of data to be written on 
the tape MT. 

Thu^, although one of embodiments of the present invention is described, 
the invention is not limited to such the embodiment and can be embodied in 
varied forms as needed. For example, a tension detecting means is not limited 
to the means which pulls in a magnetic tape in a vacuum chamber and detects 
a negative pressiure within a vacuum chamber, and any tension detecting 
means such as one in whidx a load cell is provided at a supporting shaft of a 
guide roller and detects tension &oni. wei^t, which bxirdens tbe guide roller, 
measured with the load cell* 

In addition, although the embodiment takes up a magnetic tape as an 
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example, being xxot limited to the magnetic tape it is also applicable to a 
• recording medixun recording data by light and the lite. 

Moreover, although the embodiment is designed to control the rotation 
speed of the first capstan roller 21 in response to the tension of the magnetic 
tape MT measured with the first tension detecting device 40, it can also be 
composed to control the rotation speed of the second capstan roller 22, 

an example showing a usefulness of low pass filter in the 
embodiment is described. A tension signal which is a measured t^ision of a 
magnetic tape is passed through a low pass filter (with an attenuation of 3 dB 
in 150 Hz for an input signal) with a cntoff frequency of 150 Hz. Then, using a 
servo writer with a tension controlling mecihanism controlling tension based on 
signals afl;er the hi^ fi-equency signals being cut off, the servo filgn^U are 
written in a sample magnetic tape and a position error signal (PES) is 
measured* The PES calculates a relative position of the magnetic tape and 
magnetic head in a state, in which a tracMng servo making a magnetic head 
foUows the servo signals is bring performed, by detecting where a read element 
is reading based on read signals which the read element reading the servo 
signals. That is, the smaller (smaller variation) a value of the PES, it is seen 
that the magnetic head can follow the servo signals. 

FIG, 4A. is a graph showing a result of PES of embodiment of the 
invention. In the drawing, a horizontal axis shows a position of a magnetic 
tape and a vertical aris shows a PES value. Meanwhile, in a vertical value, a 
position of 100 //m is made as a reference position, so a deviation fi-om 100 
//m corresponds to an amount which the magnetic head cannot follow servo 
signals. As shown in PIG, 4A, in the embodiment of the invention, the PES is 
measured at an amplitude of about 0.1 // m. 
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On the other hand, removing the low pass fQter £rom the servo writer, 
demagnetiziiig the entirely same magnetic tape, and measuring the PES at the 
same portion of the magnetic tape, the result is FIG. 4B. Meanwhile, although 
the low pass filter is removed, signals of high frequencies £rom a confignration 
of a circuit tend to attenuate, and in an experiment device, there exist 3 dB 
and 5 dB of attenuations in 300 Hz and 500 Hz, respectively. As shown ia FIG. 
4B, without the low pass fQter, the PES is measured at an amplitude of around 
0.2/fm. 

Thus, according to the embodiment, when the tension of a magnetic tape 
in a servo writer is controlled, hy attenuating tension signals not less than 150 
Hz, it is proved that the PES is lowered, that is, a tracking ability of a 
magnetic head becomes bettesr. 
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